A urism is a developmental disability that is de fined by behavioral characteristics. It is most fre quently diagnosed on the basis of behavioral cri teria described in the fourth edi tion of the Diagnostic and Statistical Manual o/lV[ental Disorders (American Psy chiatric Association [APA], 1994) . These criteria include having a qualitative impairment in reciprocal social inter action, a qualitative impairment in verbal and nonverbal communication and in imaginative activity, and a mark edly restricted repertoire of activities and interests. Autism is considered a spectrum disorder (APA, 1994; Mays & Gillon, 1993) ; the abilities of any child with autism may vary greatly from another child with autism. These dif ferences, and the behavioral characteristics seen, have made the evaluation process for diagnosis and interven tion planning difficult with children who have autism.
Behavioral Characteristics of Autism Socialization and Communication
The degree of impairment in reciprocal social interac tions ranges widely among children with autism. Some children with autism may appear aloof or tend to gravi tate away from social interactions unless actively engaged by another person (Huebner, 1992; Mays & Gillon, 1993; Rapin, 1991) . Some children with autism may want to interact with others but find it hard to initiate and sustain interactions.
All children with autism have some degree of com munication disorder. Some may never develop expressive language skills, whereas others may use jargon, echolia, and pronoun reversals (Rapin, 1991) . Still others may have good verbal skills but have difficulty understanding nonverbal communication.
Markedly Restricted Repertoire ofActivities
Some children with autism demonstrate a preoccupation with a particular area of interest or activity that is often abnormal in focus or intensity (APA, 1994) . They may be unable to play creatively, become focused on subtle de tails, or insist on following specific rOutines (APA, 1994; Rapin, 1991) . Other behaviors that evidence restricted activities include stereotyped or repetitive body move ments, such as hand flapping, twirling, humming, rock ing, and head banging (Huebner, 1992; Rapin, 1991) .
Some researchers believe that the stereotyped and re petitive body movements are due to poor sensory modu lating skills, which are manifested by a lack of responsive ness or an exaggerated reaction to sensory input (Ayres, 1979; Ornitz, 1974 Ornitz, , 1989 . Ornitz (1971 Ornitz ( , 1989 pro posed that disturbances of sensory modulation are pri mary symptoms of autism and that unusual responses to the environment, poor social skills, and poor communi cation skills are the consequences of poor modulation of sensory inpuL It is also believed that all the sensory sys tems can be poorly modulated in children with autism (Marcus IV: Stone, 1993; Nelson, 1984; Ornitz, 1974) .
Evaluation ofChildren With Autism
The evaluation of children with autism presents chal lenges because of the children's varying levels of skills, low tolerance of different sensOlY stimuli, impaired receptive and expressive language, and distractibility (Cook, 1991; Nelson, 1984; Rapin, 1991; Sattler, 1988) . It is frequenr ly difficult for children with autism to focus on relevant stimuli, such as testing items, when requested, and they may not respond to typical responses from the examiner, such as eye contact (Cook, 1991) . Many practitioners and researchers believe that rather than use standatdized in struments to gain knowledge about the functioning of a child with autism across settings, evaluation should in volve observations in natural settings and systematic use of other nonstandardized procedures, such as interviews (Cook, 1990; Marcus & Stone, 1993; Nelson, 1984; Pri zant & Wetherby, 1993) .
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Because many children with autism display difficulties with modulating sensory input, the behaviors indicating sensory processing dysfunction must be properly identi fied. Occupational therapists do not have a specific assess ment for children with autism but do have standardized instruments for evaluating sensory integrative dysfunction. For example, the Sensory Integration and Praxis Tests (SIPT) are standardized for children aged 4 to 8.11 years and assess several aspects of sensory processing, including the vestibular, proprioceptive, kinesthetic, tactile, and visual systems (Ayres, 1989) . However, the tests require not only special training, but also approximately 2 hours to administer. This is a considerable amount of time for most children with autism to sit and attend to a task. Most children with autism also could not meet the stan dardization demands of the SIPT.
The DeGangi-Berk Test of Sensory Integration (TSI) is another standardized test used to identify sensory in tegrative dysfunction but in children aged 3 to 5 years (Berk & DeGangi, 1983) . The test concentrates on bilat eral motor inregration, postural conrrol, and reflex inte gration. Neither the SIPT nor the TSI reveal how a child performs in natural settings (Dunn, 1994) .
Nonstandardized measures of sensory processing skills in children include Cook's (1990) adaptation of a criterion-referenced checklist (designed by Smith and McEnulty, 1980) , the Functional Assessment of Sensory Integration (FSi). The FSI assesses sensory processing skills through observation of functional tasks. Royeen and Fortune's (1990) Touch Inventory for Elementaly-School Aged Children and Royeen's (1987) Touch Inventory for Preschoolers are interviews that screen for tactile defen slveness.
Sensory Histories
A sensory history can also yield information about a child's sensory processing skills. HistOries identify sensory-related behaviors and the contexts in which they occur. This in formation can help to describe problems and to plan ap propriate intervention (Cook, 1991; Dunn, 1994; Parhan1 & Mailloux, 19%) . Functional performance or beha 1 :ior is influenced by the interaction of the person and the envi ronment. Therefore, it is important to understand and identify critical sensory behaviors in their natural context (Dunn, 1994; Dunn, Brown, & McGuigan, 1994) .
A sensory history generally consists of statements or questions directed to a parent or caregiver about a child's behavior while the child is engaged in functional activities (Dunn, 1994) . Because the behaviors included on sensory hiStories are though t to be indicators of difficulties, the more frequently a behavior occurs, the more it is thought to indicate a sensory processing problem. Assessments that involve tne family members' input not only provide information about the child's functioning at home, but also can be Llsed to begin interactions with family mem bers in a nonthreatening way (Nelson, 1984) . Addition ally, the sensory history can help to clarifY priorities for intervention planning and provide opportunities to discuss the child's skills because the behaviors it reveals are familiar to parents (Dunn, 1994; Parham & Mailloux, 1996) .
Larson (1982) used a sensory history form to obtain data on children with and without tactile defensiveness and found 11 items that besr discriminated between the groups. Dunn (1994) adminisrered the 99-item Sensory Profile to parents of children who are typically developing and found that 67% of the items on this sensoty history questionnaire represent behaviors not seen in children without disabiliries. Dunn reasoned that these items could offer useful information about sensory processing skills and functional performance in children with disabilities, such as autism.
In sum, although sensory histories are commonly used by occupational therapists, and research has indicat ed that children with autism have sensory processing diffi culties, no research has determined whether a sensory his tory assesses behaviors common to children with autism. Therefore, the purposes of this study were to determine whether a sensory history form-rhe Sensory Proflle discriminates children with autism from children who are typically developing and which irems on the Sensory Pro file best discriminate between these groups. An additional purpose was to determine which of the statements on the Sensory Profile represent commonly occurring behaviors of children with autism.
Method

Subjects
A convenience sample of 32 children with autism or per vasive developmental disability (POD) aged 3 to 13 years and 64 children aged 3 to 10 years who were typically de veloping were the subjects of this srudy. All subjects with autism or POD were receiving services from the North west Missouri Autism Consortium. All had been diag nosed by independent physicians or at state diagnostic centers. The subjects with autism and the subjects with POD were considered part of the same group because of variability in the diagnostic ptocess. This group consisted of 26 boys and 6 girls. The data on the subjects who were typically developing were taken from Dunn's (1994) study.
Instruments
The Sensory Profile (Dunn, 1994 ) was used to assess sensory processing. It consists of 99 items divided into six sensory categories (auditory, visual, raste/smell, move ment, body position, touch) and two behavioral cate gories (activity level, emotional/social). Parents respond to each statement by using a five-point Likert scale, with 1 = always: when presented with the opportunity, the child responds in the manner described every time, or 100%, and 5 = never: when presented with the opportu nity, the child never responds in this fashion, or 0%.
The Childhood Autism Rating Scale (CARS) (Schop ler, Reichler, & Renner, 1988) was used to determine the severity of autism. It consists of 15 items, with each rated on a seven-point scale indicating the degree to which the child's behavior deviates from that of a child of the same age who is typically developing. The child is rated from 1 to 4 on each item, with midpoint scores allowed (i.e., 1.5, 2.5, 3.5). A score of 1 indicates that a behavior is within normal limits for a child that age, and a score of 4 indi cates behavior is considered severely abnormal for a child that age. A total score is computed by summing the indi vidual ratings. Children scoring above 30 are considered to have mild to moderate autism, and those scoring above 36 are considered to have severe autism.
Data Collection
All parents signed informed consent forms to indicate their agreement to participate in the study. The parents of the subjects with autism completed the Sensoty Profile. In most cases, a data collector (i.e., occupational therapist, behaviorist, speech-language pathologist) was present to answer questions as one or both of the parents completed the form. It was not documented which parent completed the Sensory Profile. The data collectors were familiar with all the subjects with autism.
A data collector completed the CARS for each sub ject, with assistance from parents as needed. The Sensory Profile and the CARS were not always completed during the same session.
Data Analysis
The researchers completed a descriptive analysis of the to tal data set for the subjeCts with autism to identifY the dis tribution of responses on each item. A multivariate analysis of covariance (MANCOVA) was completed to identifY dif ferences between subjects with mild to moderate autism and subjeers with severe autism, and differences between subjects with and subjects without autism. Gender and age were used as covariates to partial out their effects on the results because the groups differed in distribution of age and gender. The MANCOVAs were completed on each of the eight categories of the Sensory Profile, with univariate analyses completed on significant groupings.
Results
Comparison ofSubjects With Mild to Moderate and Severe Autism
Of the 32 subjects with autism, 15 were considered to have mild to moderate autism and 17 to have severe au tism as determined by the CARS. There were no signifi cant between-group differences (p < .05) on any category of the Sensory Profile on the basis of the MANCOVA. Because no difference between these groups was found, they were collapsed into one for all other analyses.
Comparison ofSubjeets With and Without Autism
On the basis of the MANCOVA results, the subjects with autism performed differently than the subjects without autism (p < .000) on all categories of the Sen sory Profile (see Table 1 ). These comparisons also yielded very high power (all comparisons = 1.00) and moderate to high effect sizes (.498-.890). Follow-up univariate analysis on items in each category demonstrated that 84 of the 99 items (85%) contributed to the difference be tween groups. All the categories, except activity level, had 67% or more of items contributing to their significance: body position-10 of 10 items (100%); touch-20 of 21 jtems (95%); movement-16 of 18 items (89%); auditory-8 of 9 items (89%); social-17 of 20 items (85%); visual-8 of 12 items (67%); and taste/smell-4 of 6 items (67%). One of the three (33%) activity level items was significant.
Frequency ofBehavior Occurrence
No items on the Sensory Profile met the criterion we es tablished for a behavior to be considered common in chil dren with autism (i.e., if 80% or more of the parents reported that their child displayed the behavior always or frequently, the criterion was met). The highest frequency of occurrence was 75%, and this only occurred with one item: activity level 3-"difflculty paying attention." Table  2 lists in bold type the items that parents reported that their children with autism displayed always or frequently 50% or more of the time. The frequency of responses Table 1 from parents of the subjects who were typically develop ing (Dunn, 1994 ) is also reported in Table 2 . The subjects who were typically developing were neither taking med ications regularly nor receiving special services at school.
Discussion
Comparison ofChiLdren With and Without Autism
Comparison studies are needed to verify which items on the Sensory Profile differentiate between children who are typicaJJy developing and children with sensory pro cessing difficulties (Dunn, 1994) . Our results yielded sig nificant differences between groups, moderate to high effect sizes, and excellent power, suggesting that the Sen sory Profde identifies real differences between children with and without autism. An optimal effect size (i.e., amount of difference between groups when considering their standard deviations [Portney & Watkins, 1993] ) is 1.00; ours ranged from .498 to .890, indicating signifi cant differences between groups. Power analysis indicates whether there is an adequate sample size to find a differ ence, if there is one (Portney & Watkins, 1993 ). An opti mal power is 1.00, and all our comparisons yielded a power of 1.00.
Furthermore, 85% of the items on the Sensory Profile differemiated subjects with autism from subjeers without autism. The items that were the most representative of subjects with autism, were uncommon for subjects with out autism, and differentiated between the groups would be those most appropriate for future versions of the Sen sory Profile. For instance, some of the most frequently occurring items for subjects with autism reflected hyper sensitivity to touch and auditory input (i.e., touch 2 "expresses discomfort during grooming"; auditOry 2-"is distracted or has trouble functioning if there is a lot of noise around"), and these items were reported as rarely occurring with the subjects without autism. Yet, other items that ,vere indicative of hyposensitivity (i.e., move mem 7-"continually seeks out all kinds of movement activities") were also common for subjects with autism and uncommon for subjects without autism.
Many of the emotional/social items on the Sensory Profile discriminated between subjects with and without autism (17 of 20 items). Almost half of the items in this section were reported to occur 50% or more of the time with subjeCts with autism, while being uncommon for subjects without autism (e.g., emotional/social 4 -"has trouble 'growing up"'; emotional/social 20-"has difficul ty making friends"). These findings indicate that these be havioral statements distinguish between children with and without autism, which is important because social skills are difficult for children with autism. Of the 15 items that did not demonstrate a signifi cance between groups, 12 were identified by Dunn (1994) as items that children who are typically developing en gaged in frequently; therefore, they may not be good items to discriminate between children with and children with out sensory processing difficulties. Subjects with autism seldom displayed the other three items (auditOry 8-"talks self through task"; movement 9-"dislikes riding in a car";
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Frequency ofOccurrence ofBehaviors
It is commonly accepted that children with autism dem onstrate varying patterns of functional difficulties and responsiveness to sensory events (Ayres & Tickle, 1980; Huebner, 1992; Mays & Gillon, 1993; Rapin, 1991; Tonge, Dissanayake, & Brereton, 1994) . The finding that no items on the Sensory Profile were reported at an 80% occurrence rate supportS the notion that children with autism demonsuate a wide spectrum of functional abili ties. One child with autism may engage in a behavior list ed on the Sensory Profile frequently, yet another child with autism may not demonstrate that behavior at all, resulting in a different disuibution of responses across Items.
Some of the questions on the Sensory Profile may have been worded poorly or interpreted by tne parents dif ferenrly than intended, contriburing (0 rhis diversiry of re sponses. Dunn (1994) noted thar there were particular cat egories of the Sensory Profile where fewer than half the items met the criterion for being uncommon for children who are typically developing. However, our findings suggest ti1at the disuibution of responses is different for children WIth autisl1l, even on items that are somewhat common for chiidren without autism. For example, two behaviors that were considered common for subjects without autism (emotional/social 6--"is sensitive (0 criticisms"; taste/smell 3-"shows strong pteference for cerrain tastes") wete also common for subjects with aurism, yet the frequency distri bution was stiH significantly different between the groups. This is imporrant to note because despite the fact that chil dren with and without autism engage in the same behav iOi frequently, their performances are still different.
Limitations and Directions for Future Research
A convenience sample was used in this study and, there fore, may nor represent the entire popularion of cnildren with autism. However, rhe study begins to establish trends thal may be occurring with this population. A larget sam ple may help to verify these trends and may enable re searchers to identify items that best discriminate sensory difficulties in children with autism for the development of a s\..reening checklist. A factor analysis, with a larger sam pit, may group rhe besr items to discriminate children with and without autism, narrowing the total number of items. These items may allow other providers, such as tcachers and psychologists, to screen for possible sensory procc~sing difficulties and make appropriate recommen datiolls for furrher evaluation.
Furrher comparison studies of children with other sensory processing disorders (i.e., attention deficit hyper acriviry disorder) are needed to identify which items best discriminate between children with and children without disabiliries, not just a specific disability. These studies will validate the use of the Sensory Profile with all children suspected of having difficulties with sensory processing.
Conclusion
The Sensory Profile has the potential to conrribute infor marion about a child's sensory processing skills that affect pCiformance. This information can assist occupational therapists in the evaluation and treatment planning pro ces~. This study has shown that the Sensory Profile is able to distinguish between children with and without autism and that many of its items represent behaviors children with autism engage in 50% or more of the time. The Scn~ory Profile identifies functional behaviors often seen lil children with autism, assisting in clarifying issues of concern with the family members and helping occupa tional therapists to identify sensory-related behaviors....
